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■/ ^ - V 1" >i) a6 O^mo ^ ^ - V 0 <i: . h« f £«m<7) ^ ^ - v 0 

-7° ^ - V ffl <7)m£E ^ #t|&-r tr ^ na y ^ ^ - v «i±i&^^fi <h ^ ^ 

^m2(owMKm^-rhmA<D7.^ y^t. mzmi. 112. m3i^xxfm^<r> 

fB^i, S2. m2>^xjiw>4(D7.y{ y^hmi^^-y^yfm^^^^'y^^tWM 
(DY- vm.imM-<oMo s> Y'7yv:^^x-mm.^fih^t^^wLtir^mim.\ 

le^i. ^2. m3idx.xfmA<D^4 y^tmu^'y'^y^^m^^^^^z^'^ktmw. 
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fz ntxom^o ^ ^ - v ms^ t . mmK^(7) >; ^ ^ - v in 
1 <7)«#, tc^Mi- ^si<^>^-ry^t. Hu IB^ 1 corns t Hu iBy; ^ ^ - vrnm 

■7° 'J ^ -^^ - V 1" -5> fzi6(Dm^(^ -7° ^ ^ - <h . HulBlI^O y ij ^ ^ - ^;;[pj 

ji& 7° V ^ -v - V ffi (Dm&i ^m-r ^^y hWi-^')^^- V mim^^g t # 

X. . Bt IB If <7 h m.M(7) 3 ^ ^ xmffi t mrlB y ^ ^ - v«ffi7i>^'M ^ 'i* ^^#fB 
HU IB H~ y M^T" ^ -v - vms^^^g {i . 

Hu fB-7° >; -f- ^ - vmEE L T Iff iB^m<7) -7° ^ ^ - v tcet^^i- y 
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#il 2 0 0 3-0 6 0 5 3 0 v : 3/ 

1 <Dmm^zmm.i-^mi <d7.^ y^t^ irrie^ i <7)mM<hiufS7'';^-v-vsi± 

^ ^ - V 1- a Tt: i6(Dmm,(o v mi^ . if i£^i§:<7) y >; ^ ^ - v m 
ism ■T' «; ^ - V ffl <7)«jE ^ tti^-r If y h ^ ■/ ^ ^ - v «jEi;&^^g t * 

y^(Diry/-^y ^mm-t^ mmm^ t . Btrie-i^ > > ^ ^ v ^ ton 2 
^ ^ 2 o$ijf4p -^-eii£»ii- ^ -7° ^ -v - vmi±.-}f yy'm^t^m^. 

(Dmmm^<Dm^mmx.^^\^^mf^^i)^^ifxtL%±.i)^h:it^mWit'r^^mi^ 
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[imm 1 0 3 mum i (Dmmm'^:dmum 2 mmm'^^mm-r^ ^ <h 

mum \ i^xzfm2<D^4 y^t mu^° > ^ > ^'m ^ ^ ^ iimm<Dy- v m 
mum 1 i vm 2<7)y^4 y^t mim^° > ^ > ^ -v /^° v ^ mo b m 

ct »9Huie^2<7)x-r ■7f-<!:Hifie^3<7)>?.^ y^^ty-t^hx^mmL. mum 2 
<7>umm-^i<^ i o xmu^' > ^ > ^5^*^ ^ ^ /^° v ^ <7)«#;5i'^fa-/ 1; ^ ^ - vmEE 

til t» y - K tilSjIi ^ ;a ^ J; -7 mi'fir Z>z.t^ #m i i" -i) If 

[if *S 1 5 ] HUfa#«#fe'lt^«{i. N ^ ^ :^ ;HV[ O S h ^ > 9 (Dm 
\<D'^ au)V%mt'P^^^^)}/MO S h '7yV7.^(Dm2<r>^x,)\/^i$L^:^LX^ 

[if 1 6 3 mrfS4^^#:fe'lt^g{i. N ^ :^ ;i/M O S h ^ > ^J' (7)|| 
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> V ^ ^ <7) r- h ms-cM ^ tu ie^ 2 omti/O^^M o s h ^ > v ;^ ^ (T) v - 

o 

o ^ ^ - -fe ;v T 1^ - rn ^ tc^t ^ ;t L -CBES ^ tL^ CI t =^#m <h i- ^ it^]^ 
-t: ;v T - y n -y tc^#^ $ tt, hu IE y V -5^ ^ - v «i± .1^° > ^'EJ^ . -e ti-e^L 

lE'lE^Mo 

[»*:g2 2] H«fE^i5:(7)^^';^r;Ki. Mt;f$14<bT-§ ;2>1ti5:<7)^ ^i; 
-t;i/T^-7'n -7 i^tcltfiK^tL. HfifEr';^^-vmJE'i^°>>^IiIi^{i. -ett-e'tt 
Op<-=E';--t;vTW-rD -7 LTSEM^tL, tulE^f ^';--b>'^T^- 

7 n y ^ <7) 7" ^ - v|ll£&^<7) 7° >; ^ ^ - V r?^^jt-^(cftcf TKifl^l- -5) C 
h -k^^h-f^mim. 1 > S /viti 6 /O-ib 8 <7)v^-rtL7j)^-:^fEmco^S#:fE'lt^« 
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^-v: 6/ 



o 

[If 2 5 ] mm h 7° ^ - V mEEI&^^S ^ tu l£ ^ ^ 'J - -t 

o 

D-^T-'n-^rn "J ^ h^^-f^mz.wm.^^^z.}i^mWih'fh%%im.2 oia 
lit 2 7 ] iuifi^ 2 <7)*iJt«m^omJ±lgiIil(i. Hu laiimco ^ ^ 'J -t 

2 8 ] if 6 t!)^ 8 ov^-ftt^i— ]gie*c<7)#2i#fB'lt^tt 

[0001] 

(DRAM) tcisv^T. tf y h^^(7)-7°';^-v->>mfi/^»^ If y M7^*^omfico 
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[0 0 0 2] 
[0 0 0 33 

13tci3V^T. 1 3 0 1 fi^ -=6'; ■t;i/T Ix-f , 1 3 0 2 ti^ ■=& 'j -fe;VT l/-r y n 
y^^. 1 3 0 3 (ima^^'n y 1 3 0 4 {in;^T-*3-^, 1 3 0 5 ti;!/ ^ Ax' 
r:?-^. 1 3 0 6 1 3 0 7 {i I y 7 r C L K {± □ 

'^^-fg-i-^ NRASfin^T Kl/y^y?. hn-rM^. N C A S 9 A T K U;^ 
^hn-rjg^. NWE(i^^ h^lJl^ft-^, R E F fi V 7 -y v ^$IJWf "^^ R 
ADiiu^r l^'U^m-^. CADii-fj^ATVU^m-^. WE N(± v h ^ 

•r'-^J'-tB:':^-^. vcp{ip<^';-t;i/7'i/- hmm. vb Ptie-y h#.|y; 

[0 0 0 43 

^^';-fe;l^T^^ 13 0 1 tcfi. m^<r>^^V-t)i^TUy( yu y 1 3 0 2/i>5 
#ttL^o ^^-^'j-tr^l^TIz-r y 1 3 0 2 m^i^^n iJ' 1 3 0 3 

<7)^-t';-t;i.Ti/-ri3oi ti'j^^^^«i±;i»^'#t|&$itL>i,o 

[0 0 0 53 

^ ibtc. -fe^I/TP^ r^n >y 1 3 0 2 (i. n -^t^h-^ 1 3 0 4 /&^f> 

M;^y>;-^-V-vT^$^M-^NEQ. -t:>;^T>7°^|*jw-^S AN. SAP 

. 7- KiaiEKiM-^WL [6 3 : 0] ■e$iJt«$i:h,>2>o ^/i. ^ >; -b;i-r 1^^ 

y ^5' 1 3 0 2 trti. :^7 9A7"=r-^l 3 0 5:^mm^tl^o 
[0 0 0 63 

n^T-*=r-^'l 3 0 4 ^U^HjJ&l 3 0 6/6-^. T^-b;^n^ hu~)V^ 

-^SE. nn^r K^^jf-^RAD;6s^|&^;^^^ :*^AT-ri-yi 3 0 5 
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2 0 0 3 -0 6 0 5 3 0 ^- v : 8/ 

[0 0 0 7] 

tWmS&l 3 0 6 tcfi, nU^^ y ^m^CLK. n r Klxx;^ h n 
-^NRAS. :*^Ar FP>^>5. hn-y-ft-^NCAS. ^-T h^lH^jf-i-NWE. 

[0 0 0 8] 

3 0 5(i. 1 XO/^-y y T- 1 3 0 7 liZm^^ti. I/O/"? 
y'T- 1 3 0 7(i. ;J'i.fP:^^<bT'-^~A:^lM^D I =&^tt. H^ICt^-^S^-A 

[0 0 0 9] 

HI 1 4 (i. ^ ^'J -b;i/T P-r ^'n y l 3 0 2 (DM^M-C^^o M 1 4 tcisv^ 
T. 1 4 0 0(i^>=ei;-t;i/. l 4 O l (i-b>^T:^y. l 4 0 2 fit^ y MfT^U 
BL[i] (i=0. 1.2. n) (itf-y h^. L [ i 
] ( i = 0, K 2 . n) fi. B L [ i ] tMtfj:^\£y VU. 1 4 0 3 
r h , 1 4 0 4 (i^^/N°v^-eab'i>o 

[0 0 10] 

^^';-b;H 4 0 0{i. 1 o(7)P^^^-.;v h ^ > v;^ ^ 1 4 0 3 t^^-^-^i^^ 
1 4 0 4 ^-el^ft^^tL^o P^^^^)^y 1 4 0 3(Dy-7.lt^ tf -y h 

^BL [i] ^/cfiXBL [i] tcg^^tL. -eo K l^-T ^ 1 4 0 

4iC. ^<7)>>-'- h F^IEl&m-^WL [i] (i=0. 1. -) 

fi^o 1 4 0 4<7)<tfe:^60y- ^^ij -b;u-7°v- hmffivc P 

[0011] 

-t>xT>y 1 4 0 1 (i. — «5fi^5^i^n>?>;^ u'-7';v:^^<7)-t:^y^T>'7'-e^b*) 

. Mt^j:^}^y hmB L [ i ] . /B L [ i ] tC^i!;^tL^o ■tVXT^T'l 4 
0 1 ii-t>;^T >y°^tf|'ft-^S AN. s AP-etiJt^^tt^o 
[0 0 12] 
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-:^-/}^}£y h^BL [i] tC, Kl^-r^T&VBL [i] H^M^tt, r-htl^ 
h 'J ^ + - V r^$&^-^N E Q ^K^Y'yyVT.^t, \£ y 

hMBL [i] , Kl/-r >75»^tr-y h#a:/';^^-vmi±VB P. ^-h/^^'tfyh 

•f')^^~vn.^±vBY>i)m^^^n.^ y\^^ y-h^/Bh [i] n^M^ti. ^- 

fl^ 2001-354302-^) o 

[0 0 13] 

HI 5{i. ^^^(D^mm^mMm.\i^ii^ifhmmruyi7ii^xf\£y vwf')^ 

^-V'm±VBF(r>WMMWi^-^y V (Dm^m-^h ^ o mi 5Kii\^^X. 15 0 0 
(i, 01 3 0^^';-t;i/Tl/^ 13 0 1 <!:|W|— cOfi^^^-r'5)^^';-t;VTP-f 
.15 0 1 {im^iirn y -^^ 1 5 0 2 (im^M^a> 1 5 0 3 {i5EJScm$lJ^IIIjJ&. 
1 5 0 4 it^mmS-^^M^. 1 5 0 5 (±7"'; vmJE*°>'7''llIi&T'3b'5>o 
[0 0 14] 

p(^'J-b;i/TP-r 1 5 0 0±ti(±. 1;Ii^KM$tL^^^'J-b;WTV-r rn -7 
1 3 0 2rt(C@E®$tL^. If y M^y°';f^-V-viai^l 4 0 2\Z^^-^i>fzi!b(D 

M^7'';-f-^-vsi±vBPffl<7)m?igBe»^'Bes$tL.&o VHP [i] (i 

= 0. 1. 2, n-1. n) filf y Mt7'';^^-vS?Ji@Ej^t:\ mii^rn 
•y iJ' 1 5 0 1 Hifiv^flJ^^^ib VB P [0] . VB P [ 1 ] , VB P [n - 1 ] 
> VBP [n] tirho ^y Vmy''')^-^~VWMMByBY' [i] (i. 

'i^jvri^^'fuy ^ 1 3 0 2<D±^<7)@£i^T';^9A:^ffi]tcgea^tL'i. (iiiff' 

tr{i^|^T-^L-Cv>^) o tf >y h^^T^'j^-v-vmyMSeHVB P [i] (i. > 
{ii^ia-e^L-Cv^^) o tf -y MS-7°';^i'-vm?igSSItVB P [i] (i. ^<7)J; 

'j ^ ^ - vmwMimv BP [ i ] (i. If -y h «t 'j ^ -^p - vw±^^mns 1 5 0 

4 \zW^^^^o 
[0 0 15] 

Elieti, 01 5t;^-rif y h^tT'U^^-vmffil&^lill^l 5 0 4 (^Jx.{^ 
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'^-v: 10/ 



. ^mxm. 1 #fls) i3 <t x/-f ^ ^ - vmffi'i^" > 7°®]^ 1 5 o s <^i*i^«^ ^ ^ 

i-|lIl^lII-e^b'i)o m 1 6 Cisv^T. yj^^-vmEE'i^'^yiillE&l 5 0 5{i. jJ? 
>l: 1 6 0 0 i:. ^ 1 <7)P^^^-.;v h 1 6 0 1 i:. 

^ 2 (7) P ^ ^-^ h 7 > ^ 1 6 0 2 i:. ^1 (7)N^-V^>;i/ h ^ > ^ 1 6 
0 3 <!:. yy^-^ 1 6 0 4 <!:. ^^y 7 >/^-^ 1 6 0 5 .h T'lt^^ tt^o 
^43. CPND{im#^«y- K\ AP. NAP. ACP li h y > r V- h 

[0 0 163 

1 6 0 0 0-':^<7)m;g{i, ^ 1 op^-'s'^^;!/ h 9 >v 
;^:5'1601. ^2 (D-P ^ ^ Y "7 y 7s 9 I 6 0 2 . 1 <7)N^^^ 

;v h 9 ^ 1 6 0 3 o Kix-r >tc^M^tL. '?-oit!i:^(7)Sg(i^itfe«fiV s 
St;j§i:$tL^o ^°>\::>i>'m^^y^-y9 1 6 0 0<7)#K#»C c a p (i. 
tC7"';f--V-v$tL>Slf y Ma^tBL [n] . L [n] <7)^^#»^Cb 1 
Lfzm^. ^yVmtBL [n] . L [n] (7)mf4^ ^ MIt"'; ^ ^ - v^' 
^i^mffi V B P R E F f -e^ ^ - vi"^ CO tZ'j^^^^mit t^L^^ (VBPREF 

- 1/2 VDD) XCb 1 ^Sm-e§^ J:9^#m#M/6^^'£^^<i:^^o KlfWt^ 
{i. :t^T>7^1 6 0 7t;J: 0^#&$tL^m#55^^#^L. Ccap< (VBP 
REF-1/2VDD) / (VDD-VBPREF) XCb I ^j: ^mW^'^mfzir 
«^«#1:C cap "k^-f ^ ^' > \£ y ^ y^i^ 9 1 6 0 O:dm^^hn^o 

[0 0 173 

Si op^^^-^;u h 16 0 KDV- htcti, h^>';^-7T^- 

Vyyiy79 1 6 0 2(DY- V\z\t, V "py r Y~ h^M^f-^NA 

P7:>^mp$tt, '^(Dy-7.{i\£y Ym.y°')^\-vmmMmvBP [o] tc^^ 

^ti^o l|l<7)Nf-^^;i<'h9>v;^^ 1 6 0 3(DY- Yyy^yrY 

- b ^mm^j^ p i)mi]w ^ ti. -eo y - 7« (i tf «y Ml-/ ^ ^ - vm^iBs^i v b 

P [0] \zW^^fi^o ^ yy^-9 I & 0 A{±. V^yT^yrY-YWrnt^h 
p^^ttr, h 9>x-7Ty- h^^m-^NAP^tb;'j1"'i>o y^yyr^y/^- 

i5^ 1 6 0 5(i> ^^^^(T)^ >/N'-i5'(7)ii:^ij^MT'1t^$;fx. h9>;^7T^-h 
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[0 0 18] 

hm.-f')-^^~i^^mj±^^m^i 5 o 4(i. mmmmm^m^i e 0 e t 

. -t^T^y'l 6 0 7 P^^^^JV h yy'y:^9 1 6 0 8 tVMJ^^tl^o ^J: 

^ - 'junm.)±. p E N {± K 7 ^ - ^ T> - y^i^M^T'^) ^ o «m«i±ii^iiii^ 

1 6 0 6{i. If >;/ Ma-/';^^r-v*mmffVBPREFjoJ:?7lf M^^-'j^ 
■r-vm#SI±VOUTlrl&^L. 1^-7 Mt7°>;5^-v->^mmi±VBPREF 

(i^^T>yi 6 0 7 coR$gA;t/s^^- (-) ic. If -;' M^y;-f-^-vi^ff«jE 

VOUTti. If h^yu^-v-vm^iiSBI^VBP [0] \zm^^ft^o ^^T 
>-/l 6 0 7<7)#^^|eA:^ST- ( + ) tcfi. If hm-/';^^-vm?J^S£I^VB 
P [0] ^^^MM^tL. ^^T>-7°1 6 0 y^^^ib K^^/s--^^.-r;Ht-^PEN 

1 6 0 ^(r>y~^\,z\tm.mM}±VD'Di)m^^fi. ^(DYv^y 
it^y V^-f^)^-^'-i/mWMmVBP [0] Ic^M^tLTv^^o 
[0 0 191 

la 1 7 {i, in 1 5 \>z7f.-r^Wimumm^ 1503 <50F*igi5«^^^-riHij^iii-e*) 

mi 7H*3V^T. 1 7 0 1 fiS loa^^T". 1 7 0 2(i^2 0il^*^, 
1 7 0 3(i-f >/s-^, 1 7 0 4 fiNOR^T-T'^^o ^ lOil^S^T- 1 7 0 1 

<Dmmm^i 702. nor^t-i 7 0 4<7)-:^(7)A:tji^^iciiao m2<Dm^ 

^i^l 7 0 2{i. A:tJm-^=&ilMB#F^{i r 2fittiI®^-iJ:-r. ^^/^-^ l 7 0 

si^zm^o >/-?-^ 1 7 0 3<7)ii^tim-^it'NORm^i i o ^(DmjcDxt}^ 

^f-kz^hii^ NOR^i^i 7 0 4 {i. V'^yT.yTy-v^mm^ACP^ii^ti 
[0 0 2 0] 

mz^ &.±.(DX.n\zm^^fifz^^mmMm.\zio\,i:h\£y 
[0 0 2 1 ] 
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^-v: 12/ 



[0 0 2 23 

If -y h 17^-7° ^ - V r^fl^lf-^N E Q ;^>^^n - 1^^;^ ic $ h |,$-7° U ^ ■\' 

-vdll^l 4 0 2;6^'vStt<b$n'i> -h>y5>T>7°l 4 0 1 tCct l9 WfS'^'g-tL-e^ 
tiVDD. VS StC$nTV>fclf y hl^^d-BL [n] . L [n] omfiT&^-T 

ir-v[ill^l 4 0 2 (i|s]B#tc. l^~-yMa>ttBL [n] . XB L [n] ^ if -y 
y,;^^_c;-g^j^@eilVBP [n] tl^l^L. If M^-7°'; ^ - vmEE V B P 
tc^ ^ - L <t d t -r ^ o -?-(7)|^tC«yjK7{»57i« ^ tt. «JEEPf TT&^'l&^-t- ^ o 
[0 0 2 33 

e y h ia-7°'; ^ - vm?i^SS#7^ V B P [ n ] H«l±|5$T/6^^l§^i-r^ ^ . ^ -y v 
^t^tc^^^n^SEM^raLT. If >y h#a-7°';^^-v«?]^SeiaVB P [0] 
^mi±PfT76^^f5^$n>i)o -eti^r^^LT. If y M^y; ^ - vmBE^^IiIfi& 
1 5 0 4<7):t^T>y 1 6 0 7 T&^^^Stt'ft-r ^ P ^ ^twl/ h 7 > ^ 1 6 0 

[0 0 2 43 

If-y Mt■r';^■V-v^$&^-^NEQ:^>^V^^ l^^;K7)Jt^tr(i, ^/i;^^-^;/ 
aJE'^'^T'lilj^l 5 0 5i;i3lt^ h^>X-7r^'- h^Mif-^A P {in- 
T\ NAPfi^N-r P^;i/-e^^f^i6. ^2<7)P^^^WV h 9>y;^^ 1 6 0 2. 
||i<7)N^^^-;wh^>v;^^ 1 6 0 3{i:i--7LTi5«9. t fc0 icop^-^'^rwi^ 

16 0 1 {±:t>LTi3«9> KCPND{i/^^ 
^■lr-v$nTi5«9, 1 6 0 0 tiTV^ 

^ o 

[0 0 2 53 

tlJfPIUj^ 1 5 0 3 <7)^ 1 <7)M5i^^- 17 0 1 -e^S ^il^Bfr^ r 1 cof^tc, h 9 
rr- ^^M^t-^AP(i/^^ N A P (in- <h ;^ ^) , ^1(7) 

P^-v;twu h ^ 1 6 0 l(i:^-7L. 112 <7)P^^^;i/ h 9 > v;^ ^ 1 6 
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^-'7: 13/ 



0 2. S 1 ONf-ir^-;!^ h ^ 1 6 0 3:^^t>-t^o ^tiiZX 

y ^m^^^^iy 1 6 0 0 If h m.'f') ^ ^ - VmmtWSI BP [ 0 ] h ifM. 

^flt/t^^M^nr, mvj^i bT&s'ittL^o mi^H^^- Kc PND^I{i^^-r^^>'^ 
-^?^ - V ttri3 ^5 . W(k i b ct «9 ^ -7 h V ^ ^ - vm^J^Sfil^t V B P 
[0] ktmM\iZV^)\yh^}L\>ih^ho 
[0 0 2 6] 

l/^;K7)±#^$ltT. ^^T>-7°1 6 0 7(i. P^^^TWl^ h ^>v>^^ 1 6 
[0 0 2 7] 

-e<^f^. ^ 2 (Dmrnmi^ 1702 -e^^s ^jiMBtrai r 2 of^ic. h ^ -7 r 

^l^ h ^ > V ;^ ^J' 1 6 0 2. 01<7)N^^;T-;Vh^>v>^^ 1 6 0 3-/)^^yL. t 
fzm 1 <^)P^-V^;w h ^ 16 0 1 L> KC PND(± 

[0 0 2 8] 

6 0 0 ti+^^«#»^^m-t-'Sie:^^;5^'^)«9> 'i^°>t:>i/ffl^^/N°v^ 16 0 0 
i: L T {i Jtfcfi^;^ § ^ ^ X^^^£^S >^ ^ o 
[0 0 2 9] 
1 ] 

mm 2000-3045 
[0 0 3 0] 

n] , /BL [n] (oy'v ^^-i^mw^m^<D^mi^Kmnir^'£^m^^^h:fy^ 

ifc^W-if-f X<7);^§V^.-^';^li>^*ffldr^/N°v^ 1 6 0 0 ^fflV^T ^ TWI^^^f 
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^-v: 14/ 



[0 0 3 U 
[0 0 3 2] 

^'}-t)ut. mm(D^^')-\i)]y:^mm^tifz\^y hunt. mi<Dumin-^ (n 

EQ) nSDTb*7 h^^t^B^^<7)-7°';^^-v«EE (VBP) 

?ig (VDD) o^-r mi<D'mmty')^-^-i^mf±^^ 

(Dmm'^^i(omMK^m-r^m3(D:^4 y^t. m2(Dm^^m2<Dmm (v 

SS) t;^l^-r^^4<7);:^-r -y^^, mi. ^2. S3i3J:Z7^4<50>!>^ y^^O 
[0 0 3 3] 
[0 0 3 4] 

tfz. S 1 <7)#2f'ft:iS'lt^etI^V^T. ^1. ^2. m3iiXXfmA(D7.^ y 

^ t y \£y vm^ ^^^^y ^ HMO s h ^ y v:^ 9 trm^ ^K^z.t Tbm tL\^^ 
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^-v: 15/ 



[0 0 3 5] 

m<^MOS hy>i^':^^xmf&^ili>^t:^mtL^^o ^ti^ZX^. DRAMO 

o 

Jo 0 3 63 
[0 0 3 7] 

EQ) icisi:Tif >y Mt*t^p;f^<7)y';^-Y-vmflE (VBP) 

ffloms*#t|.^-r-2> -y YWiy''')^^-vmm.^^^mm.t^mx.. if -y M^*t(7) 
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^-v: 16/ 



^ig (VDD) izmmi-r^mio:^^ y^t. mi(Dmmty°')^^~i^mj±^± 

[0 0 3 8] • 
[0 0 3 9] 

EQ) tcSDre-y Ml*t^p;f^<7)^"i;f^^-i;^j£ (VBP) tiyj^^-v 

■7» ,; ^ ^ _ y ^ t T^iJcCO 7° 'j ^ ^ - V ll'ttl&i- ^ -7° -f- ^ - V 

(VDD) ic^ii^-r^^ 1 <7);?.-r ■7f^<h. ^1 omsi:y;^-v-vmffifi^ 
mnm^ (excp) x-mm-th-f')^-^~i^n]±.yir'yym^t^mx.. 

[0 0 4 0] 
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^-v: 17/ 



[0 0 4 1 ] 

■=e';-t;i/^. ^^(7)^^ v -b;v7&^'^M^n/iif hm^t. ^ i oMWf (N 
EQ) ^;CDl:T^f -7 ym.n^'^'^(n>-f')^^-vm±.\z'i'^)^^~V-fhtz^(r) 
Wk<D y; ^ -V - V iflij^ t . -f- ^ - v [Hi^ yj ^ -v - vm<^m±. ^ 

vm±. i§t^L xmk(r> -f^]^^- ymmz.^m-f ^ y >; ^ - v 

t'yi^y-^^m^^'^^'y^t^ ^'yhiy^'m^^^'^z^^'Dm i <7)mM^II i <7)m 

M (VDD) 1 <7)>^^ -y^t, ^ 1 <7)mM<h7°'; V«i±^^ 

mmm-^ (excp) xm.wj-r^y'}^^-ymf±^^yym^t^mK.. 

^M^^\i^mi-^^iiXM.ib±:^^^^zt^mtir^o 

[0 0 4 2] 

^(Dmj^tmmi^zj^^. m2<D^mmimmm(Dmf^±<7)mj^jzm^x. ^°y 

[0 0 4 3] 

ym^^<D If y h ity; ^ - v^Tffl^&'fs-^-e*;^ ^ t{zx<o. y°')^^~ vmY^ 
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^-i^: 18/ 



[0 0 4 4] 
[0 0 4 53 

tfz. ^2 7&^^||4<7)#-2|E#:fE'|S^StCj3V^-C. ^ 1 CO^ ^ y ^ <h , ^2<7)>^ 
[0 0 4 63 

[0 0 4 73 

^ . ^ 2 ^ ^ 4 <7)^^#:f E'lt^a Y m.i\mw- ^ ^ l r ^ 19 . 

m^bMff <7)M O S h ^ > V :^ ^ ^ ti.^ >r <h i L v^o «1 tLtiJ: , 

[0 0 4 83 
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^-v: 19/ 



o 

[0 0 4 93 

V ^ ^ P ;HVIO S h ^ > vmJ&ir^ ^ t J&^'-C § ^ o 

[0 0 5 0] 

^^WH\40 S h "7 > :^ (D^ 3 (D'y )Um^<^ V •f)}^^aL)]^miti^LXJ^ 
[0 0 5 1 3 

1 <7)mm-^^Mo s h'7yi^y^i^(7)y- V mm-cm&^n, m 2 (Drnm^^^uo s h 

Co 0 5 23 

. m 2 om^T&^^Mo s h ^ > ^ (D^'~- h mMt?i#^$ tt^ ^ ,h i^ut tv^o 

[0 0 5 33 
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^-v: 20/ 



^ V L f^^M ^ # ^ <!: 75>^^-e § ^ o 
[0 0 5 43 

rStt^b-e § ^ ^ ^ i; -t T v - r n -y $ tt. -7° >; ^ - vms 4^° 
[0 0 5 53 

>-7°liIS&(i. ^^^^(ry:^^^)^jVTV^y''uy^\z^^tj:\^XWM.^fi. -^fi 

^ ^ - pmj±^^mm:(Dmti ^ ^ x. ^ ^ ^ ^s^^^f^s ^ <?> o 

[0 0 5 63 

•7° -f - - V «i±l§^^« <7) tg;^; ^ ^ ^ ;2> >r ^: 75^:^^ 13 ^ „ 
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^-v: 21/ 



[0 0 5 71 

^^fifi^ ^ -Ir ;^ T 1/ -r r n (Dy^^-fM^—mx^ -t>y^Ty t m'r 
[0 0 5 8] 

[0 0 5 9] 

t::BE« L tzmmumiz i o r . If y -v - vmffi ^ ^ ^ - z^mm 

[0 0 6 0] 

•/ ^ ^ _ vmffi ^ -7° -f- ^ - V [gg&^ij ti?*^ i < m^-t ^^t ^^x ^ . mwM 
^^(o^t6^mm^mmir^:it:^^x^^o 

[0 0 6 1] 
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^-v: 22/ 



10 0 6 2 1 

ZXh^:it^mWLt'^^o 
[0 0 6 3] 

[0 0 6 4] 

{w> 1 (Dmmjfm) 

is J; rf]^ y V ^ ^ - vma V B p (Dmmmu^-^ y v ^JF-rm^mx^^h o 

Wi-'2)a5^tCov^T{i> |W|-0^^-^^#L-cm§g=&*^B&i-^o tfz^ DRAM® 

^(T^mti^y^ y^m^. :=^^')^)\^ru4r^yi^i 3 0 2<Dm^m}^. 
MtiJiaini^ 1 5 0 3 coini^ii^a, -e^fL-en. 11113. 1114. 1115. mi 

[0 0 6 51 

V^-V-vmi±|§^^gl 0 2|*|<07°';^^-vffii±#>7°|iljf&l 0 5(DmmiiZ 
[0 0 6 6] 

VBP [0] -VBP [n] <7)^-h. i>-oti,&m^^^y V^y'')^^~i^^m. 
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[n] i^zmm^fi^o 

[0 0 6 71 

■V- V SEE HISS 1 0 5<D\*imn^i7r^'rmmmv$>^o iii2tciov^T. :7° 

^ ^ _ y^jEE.i^" > ^lHj^ 1 0 5 ti. ^°y\^y^m^^^-^i^^ 2 0 0 ^ 1 <7) 
Pf-^^-;W h > v;^ ^ 2 0 1 t , ||2 c^P-^-VTWI' h ^ >' 

vX^ 2 0 2 (^2<7)X-r -y^) ^ 1<7)N^^^>;V h ^ > vT. 2 0 3 
2(7:>;^^ y-f-) 'f>^^-^ 2 0 4 ($lJfWli|S§) y "7 r >'/-^- ^ 2 0 

5 (gjf^lilj^) ^3<7)P^-^'^-^;i/ 2 0 6 (^3<7)X^-y^) t 
. 0 2<7)N^^;TWl-h^>vX^ 2 0 7 4 <7)>(. ^ ^) i:Ti#^$tL.5o 

CPND K\ CP 1 (i^2<7)mWSm/- AP 

.NAP. ACP(± h 9 >v!.-7 r r- h^liM-^t?ab'5)o y h^-^V ^ ^ 

mj±§t^m^i 5 0 4<7)«^(±ta&5^i:iwii:-e*^o 

[0 0 6 8] 

t: 2 0 0 <7)0 1 (DmmiZli^ ^ 1 O p ^ h ^ > v 

>^^20 1. ^2cop^^^^;uh^>v;^^202. SlcONf--r^-;vh^>v 

2 0 3<DVu^ y^^mm^fi. yi-°y\^yvm^^y^zy^ 2 0 o<Dm2(Dmm 

tC(i. ^3<D'P^\^)VY^yi;7.^ 2 0 M2<D'N^^:^)UV^>z^7.^ 2 
0 7<7) Kl^-f >7!»^^^M$ttfc^2 <7)«i^^lt^- KC PUSM^a^o 4^°^^t: > 
2 0 0«O^m#»C c a p(i. [5|Pttcy; ^-v-v^tt^ If -y h 
mtBL [n] . /BL [n] <7)|t##^Cb 1 t LTt^-^. If yb^^BL [ 
n] . XBL [n] (Omfi^ If y MI'T''; ^ - v^^mJE V B P R E F * "C^ 
^- tv^ (VB P R E F- 1 /2 VDD) XCbl^ 
^m-e#^i ^ ^i^m#»:6^^£^Si:^'2>o Wji'^mizit. -^^ry^l 6 O 7tcj: 
l)mm$:jX^«1^^^#^L. Ccap< (VBPREF-1/2VDD) / ( 
VDD-VBPREF) XC b 1 ti: hm'^.^mfz'fmmMm.C cap 

yi^y^^m^^^-^^y^ 2 o 0;6^^fflv^^n^o 

[0 0 6 9] 
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^-v: 24/ 



'e<50V~y^(ilf -y Mt-ZV-f-^-vrnMSeiaVEP [0] izm^^ti^o 
m 1 ON^-^-^wl^ h ^ > vT. ^ 2 0 3 (7)^-- h h ^ yx-7TY~ h^^M 

-^AP;6^mn$ti. -?-Oy-J^{ili'-7 M^-7°';^-V->^m?Jg@B«tVBP [0] 13 
^^$n^o ^ 2 0 4(i. h^^^VT^- h^l^-fs-^AP^r^ttT. 

i^iti^^T) ^ > y s_ ^ (DmmmxmwL $ ^h.. h ^ > x -7 r ^- h ^m^i a c p 

2 0 6<7)^- MCfi. h9>>?.-7Tr- h^^m^NAPj&^TOn^^K. 
^(7)V~7.iZlimMW.J±VDD:^mi^^il^o ^2 C0N^-VT>;V h 9 >vX ^ 2 

(i^^femfiv s s ic^i^^n^o 

[0 0 7 03 

m-e^^o 7 0 1(ir-hmS. 7 0 2 (±N^^^>;HvIO Sfl^tc^tt-i) V->^ 
• Kl/^^W^fe, 7 0 3 (iP^-\'^-;HV[0 SMitt;^lt>2> y-X • KP^^^S 
. 7 0 4 (iN^-^^Jl/MO S^itt3i3lt'2)*=K=i>^ h> 7 0 5(iP^^^WP 
MOSMiti;i5tt'i>^^r7>^^ 7 0 6 {iN^^;^;HVIO S h ^^v^^^J^ct) 
^ 1 CO i 7 0 7 P ^> ;l^MO S h "7 > iy:^ <Dm 2 co 

. 7 0 8liN^^':^^)\^M0S h^>V':^^<Dm3<D^^)V^m.. 7 0 9(iPM# 
mi^mu. 7 1 0{±y- h^'fbM-eab'Bo 
[0 0 7 1 3 

[0 0 7 23 

1113 fi. HI. 1112. [114. HI 7 tcibnt^#g|5m-i-<7)«i±^J:t/«^£^^ 
[0 0 7 33 
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^-v: 25/ 



fi^-ett-rtLYDD. VS StC^tLTV^f^e-y Mt^tB L [n] . /B L [n] 

(DM&u :=i'7 4 x^n. 1 /2 vDDomiitc^^- v^tii ^ t-r^o 7°'; 

^■^-vlilS&l 4 0 2 (il^B^tl. }^^yhmiBL [n] . /B L [n] ^l£yh 
^T'U^-^'-vraSe^VB P [n] frC^ML. if y M^T^V ^ - v'mJE V B 

[0 0 7 43 

If y vrny'') ^ - vm?i^@diav bp [ n j izms-^T-^^^^-t^ ^ y v 

^*^t3^^$tL^@S^^iiL-C. e y hj^-7°'J^^-vm?i^Be^VB P [0] {Z 
[0 0 7 53 

VBP [n] <^«J±P#T^^^LT. If >y M^T"'; ^-v- v«EE^^Iili^ 1 5 
0 4<7):^^T>7'1 6 0 V ^ \ Y ^ y V ^ 1 6 0 8(7) 

rLl-«y£ i a 1; < 4> ^ ^ tr iiBf ^ ^i" ^ o 
[0 0 7 63 

^- h^l^M^APtin-l^'^;!., N A P {±^^^ l^-^^l'-e. ^2 <7)P ^ ^ ^ )]^ V 
9>vX^2 02. ^lC0Nf^^TWWh^> V X ^2 03^ ^SOP^-v^-^^Vh 
^ > ^ 2 0 6 {i:t 7 L-C:fe <0 . $7^^ 1 «DP^^^-;i/ h >' v >^ ^ 2 0 1 . 
%2 <D^^ ^ ^^)W7 y 2 0 7{i^>LTi3 0. ^l<7)m##^y- KC 
PND 1 {i/N-f W^;l-ti^^-v$nTi3 0> ^2omipf^»7- KCP 1 fi. 
^3 <7)Nf^-VT-^;^ h 9 ^ihL-CSmUfiV S S U®M$tL-Cv^-i>o 

[0 0 7 73 

1 5 0 3 OH 1 (Dm&mi' 17 0 1 tr^^i hmum^ r i omn, h ^ 

>X7 T^~- ^MM'^t-^AP^±/^^ l^^^i^. NAP{io-l/^;ix<!:^ {9, ^ 1 (7) 
P'^^^-;!/ h > v'y?. ^ 2 0 1 . H2 ON^^^WV h ^ > v;^^ 2 0 7 7 L 
> ||20P^^:t-'>'Vh^>v^^ 2 0 2^ H 3 O P ^ ^ h 9 > v;^ iS' 2 0 6 
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^ ^lC0N^-\';tw^h^>v;^^ 2 0 3/i>^^:t>i-^o Ztil^ZX^). m2<Dm^m 
BP [0] i)m%mKW^^fiX^ hi^mtiho ^(DWiMi btcit}. If 

•y h#^y;f-^-vm^i^gei^vB p [o] itmM\:.]y^)v-fy^±.^fhiLho 

[0 0 7 8] 

^^;K7)±#^$ltT. :e-^T>7"l 6 0 7(i. P ^ ^ ^T-;!- h ^ > ^ 1 6 
10 0 7 9] 

'^<^f^. 1 5 0 3 0^2 (Dmmm^ 1702 ^jiMstrB^ 

;v<h^i9. ^2 coP-^^-V^wl^ h ^ ^v^i^iJ' 2 0 2. ^1 <7)N^-^^-^;i/ h^>v>?. 
^5^2 0 3. ^30P^^^;uh^>v/;^^ 2 0 6;5^^^7L. $ /i^ 1 O P ^ 
h ^^v^^iJ' 2 0 1 . ^2<7)N^^^WP h ^^^v^^iJ' 2 0 7;6-'^:^L. ^lO 
rn^Hrny- KCPND 1 (±SC/«^igm£EVDDtCf^-\'-v$n, ^coy';-?--^ 

[0 0 8 0] 

m±<7)J:^H, ^^»^<^lCJ;n{i\ IfyM^^tBL [n] . >B L [n] ^ 
-7-';-f-^-vi-^P^^tC. :t'^T>-7°l 6 0 7<7)l|jf^<7)31tL^Mfti-^7t:i6tC. .1^° 
>li>^'ffl^^/N->^2 0 OiC^^I$tL7t:«#^Sfe«-r^^tgtCJnx.T. ^hK 
7-Uf^-t-vW^<7)i^i$>fbi3j;Uf.-}f>k:>i^-ffl^^/>?v>j. 2 0 0 (T^-^-f X^/h^ 

2 0 eioJ:Z/m2(D'N^^^)U Y^yV7.9 2 0 7 ^i^LTm?J^K 
EE V D D J 7t:(iS%mf]z: V S S iC^Mf ^ >r t X\ PJfMmm\^iZ-yv v»| 
f^^^^f-e§. ;&^o.-}^'>t:>iXffi^^yN'^>^ 2 0 OOWfiM^^^^T'i^ii: 

[0 0 8 1 ] 
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^-y: 27/ 



2 (DP ^ ^ )V h ^ y ^ ^ 2 0 2 . m I <DN^ ^ h ^ > ^ 2 0 3 . m 

3 (DP ^ ^ )V Y ^ y i/ 7. ^ 2 0 & ^ H 2 <^N^ ^ h 9 ^ 2 0 7 . is 
J:?/.-K>t:>i/ffl^^/N-->iS^ 2 0 O^MOS h ^ > ^tr^g^l-^ C .h tc J; 

[0 0 8 23 

2 <7)P^i'^^;l' h ^ > ^ 2 0 2 . ^1 ON-f-^^-^;!/ h ^ 2 0 3. ^ 

3<^P^^^-;V 2 0 6. ll2<7)N^^^-.;i/ 2 0 7. i3 

J:t;^'5j^>k: 2 0 0 ^/?M<^MOS h v ^-e^^1--5> ^ <!: 

[0 0 8 33 

^HMff^-^tCisv^T. ^lOP^^^TWl- h'^^vX^ 2 0 1. ||2<7)P 

■^■^T-^Vh^^vy^^ 2 0 2. H 1 ON^-v^-;!^ h ^ 2 0 3 ^ ^3<7)P 

^■YTWW h 9 > v;^ ^ 2 0 6 ^ ^2 (7)N^-v^>;i- h >vX ^J' 2 0 7. io<J:^/^i^° 

[0 0 8 43 

^IIMff^,^t;i3V>-C. '-J^^^t: >^*ffl^^/N'v;5' 2 0 0 ^> HI 7 tC^-fN 
^ -V ;UMO S h ^ > ^ 1 <7) r> 706^ctC/Pf^^:^ ;HV[ O S 

h V <Dm2 <D^ scjvmitl 0 7<7)9-t>, P ^ ^-^^l^MO S h^^'v^?.^ 

<^||2 <7).i7i;i/fljt7 0 7rt<7) h 9>v>!.^-efML. '■f?^ t:*>i^*ffl^ -^/n'v ^ 
2 0 0 (7)^'- h «^ 1 <7)mM) ^m3<r>Y>^^^^)VY^yi;7.9 2 0 & . W> 

2<DN^^'^)uhyyiy:^9 2 0 7<D -eov-v; • Kix-r ^m'S ( 

^2(DmW ^^l(7)Pf^^^wl/h > vy; :5'2 0 1. S2(7)P^^^>;wh^> 
y^^iJ' 2 0 2. 0 1 <7>N-f--VTWl/ h yyi/^9 2 0 3<D Kl^-f > tc^^f i: 
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^-v: 28/ 



i 0 ^ y \:i y ym^ ^ ^^i^ ^ 2 0 0 ^ p ^ ^ )i' ^7 y P ^ ^ x-mf^ lt. 

[0 0 8 5] 

tfz. ^«ff^Stc^v^T. ^-^°>n°>^-ffl^-v/N°vi57 2 0 0 mytc^l-N 

^■V^WWMO S b ^ > 1 <7)^ j:.;i/flj:t7 0 6 . P^-\':f ;HVIO S h 9 

3 O-^zo^^l/^it 7 0 8<7) h >; 7';^'^ J^;i/flit7 0 9<7)9:t,, N^-v^wi/MOS h 
y y 9 (Dm 3(D'y:i. 7 0 8 lH(D h y y i^^ ^ ^ T-ffM-T Ztl^zX^. 
^^y \£y Cfm^ ^ -^^'y^ 2 0 0* h y;V'^a^;i/|^<7)N^-v^wi/ h ^ > ^J't* 

[0 0 8 6] 

[0 0 8 7] 

(^2<7)||«^ig) 

. ct c;^'^ 1 (Dmmm<7)umxtti^timmLfzm 1 5 is i t/m i <i: iwi 

2(Dm^MJ^. ^^';-b;VTlx^ 1 5 0 Q\^co\£y ^ -V - vmi± V B P 

(Dmum^^^y %wcmunm^\ 5 0 ^(Dm^mmt^ -^tim. mis. 
mi 4. 015. m 7 iZ7r:irvt^(Dmnztmmx$)^o 

[0 0 8 8] 

•y h ^ -v - vmrnii^^s 402i*ico7°';^-^' - vm£E4^° > mij^ 405 
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[0 0 8 93 

111 5 (i. El 4 tc^-r \£ y h ^y'V ^ ^ - Pmm^^m^ l 5 O 4idJ:Zf-f^)^ 

';^^-v«j±.-jf>7"iiij^4 0 5 {i. ^°>\^y^-'m^^^^iy^ 5 0 0 m I <D 

p^-v^wwh^>v;^^ 5 0 1 (mi(7y^4 y^) m2(DV^^^^)Vy^y 
v;^^ 5 0 2 {m2(D7.^ y-f-) ^ }V Y ^ y V 7. 9 b 0 3 m2(D^ 

^y^) ^ 5 0 4 (W^mj^) /si-y ■7r^ 5 0 5 (M 

mmm t-et#^$n^o c pnd 2 {i^i <os#^fty- k. cP2{i 

^2 omW^lt^- K\ AP. NAP. ACPUhyy^^yrr-hm^m-^. 
E X C P (iS 2 OM^m-^T-* ^ o 
[0 0 9 03 

^>e>i>-ffl^-V/N°->^ 5 0 0<7)^ 1 c7)mffifC(i. ^ 1 OP-^-^^.;!/ h ^ > V 
X^50 1. ^2<OPf^-v^.;Ph7>v>^iJ'502. N^-y h ^ ^ 5 

0 3<0 KP-r '-}^°>li>irM^^/N'v^ 5 0 0 2 <7)mMtC(i, 

^^';-t;j.TP^ 1 5 0 otc^M^^/c^- vm(Dmi±mmtmm<Dm}±mm 
^^ir^m2<Dmmm^Excp^mm^it^o ^°y}£yvm^^^^i^9 500 

(7)#m#*:C c a p(i. I^IBf tl^'; v$:h-^ if y Mt^tB L [n] . 

L [n] (omMm^Ch 1 i: Lfc^itl. \£ y Vm^Bh [n] . /B L [n] 
(Dm^^\£y h«^7'';^^-v^mmi±VBPREFS-e-^-r-vi-<5.0tZ'£.^ 
^«lti:^Lv^ (VBPREF-1/2VDD) XCbl ^^^-C § <2> J: -9 

^#^L. Ccap< (VB P R E F- 1 /2 VDD) / (VDD-VBPRE 
F) XCb 1 ^^M'^^rM/i-ri^W^fiC c a p ^^1-^.•K>kr>^5.-^J^-^y^«^> 
3^ 5 0 Qi^m^^hft^o 
JO 0 9 13 

^1 COP^ir^>;l^ h 9>v;^^ 5 0 1 (DY-YliZit^ Y^yy^^yyy^ y^^i^ 

h 5 0 2 60^- h h^^jt^NAP/i»? 

ensn^n. ^<7yy-^ii\iy h^'^^)^^~i^'mmnmYBP [o] tr^M^tt 
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^-v: 30/ 



Nf--v^>;i^ h ^ >>=y^3^ 5 0 3 <7)y~ h titi. h y>^y tY- h^mn-^ 

AP-^^WlJU^ti^ ^(7)V-:^i±\£yVm.'f')^^-i^'W.WM^VBP [0] tc^ 
M^ti^o -f 5 0 4 {i. h ^>>?.-7ry- h^lIjf-tAP^^ttT. h 

^>x^Ty- hmm^'NAP^tiit}i-^o ^^yyr^ yj<~9 5 0 5 (i. \^ 

mk(D > ^ (Dmmmx-mj$L $ tt. h ^ > ;^ -7 r r- h w^m-^A cp^ 

[0 0 9 2 J 
[0 0 9 3 J 
[0 0 9 4] 
[0 0 9 5] 

1 4 0 2;6^1!&tt'fb$tt^i:. ■b>;^T>-/l 4 0 1 llJ: «9 Kfi^-etL-^^^L V D D 
. VS StC$itLTV^/;e-7 M^itB L [n] . /B L [n] c^^^fi^?^ rr ^ ^ X 
^tL, 1 /2 VDD(7)mfitc^-v- v^tLj: 9 t1-'l)o 1 4 0 

2{i|WIBtti, If-^Mt^tBL [n] > /B L [n] ^ tf MIt''; ^ ^ - 
Se^VBP [n] IZ^^L. If y May;^-^'-vmJEVBPtc^-v-vLJ:d 

[0 0 9 61 

If y M^-7'';^-\'-v«?igBE^VBP [n] Km&mT^^^^^'r^ ^ yi^ 
^*^t::^M^n^@Bll^iiLT> if M^T^U^^-vm^mi^VB P [0] K 

[0 0 9 7] 

VBP [n] <7)mEEP#T*^^LT. If Mt^'U 1 5 
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^-v: 31/ 



0 4(Dt^Tyy°l 6 0 7-/)^fi^mt-t^-^K P^^^WW h ^ ^vX^J' 1 6 0 8<7) 

»iL-rmv£ i a § < ^ ^ * {±p#r^ =^ ^-r ^ o 

[0 0 9 8] 

y>Z^'7.^ 5 0 2. N^^T-^l^h^^vJ^^ 5 0 3(±:t7Lr*3f). ^/c^KT) 
P^^^^)]^ h yZ^-yT.^ 5 0 l(i:t>LTi3^. ^ 2 c^tUt^^-f-E X C P {± V S 

si<zm^^nx}^<o . mi<^mmmmy - hxPND2(im?jimi±vDDtc^^ 
-v^^nris*). m2<Dmmmmy ~ kcp 2(i^*fe«fivs stc^M^nri/^ 

10 0 9 93 

1 5 0 3 1 (ommmi^ 1701 -e-^i ^ii^^Btr^ r 1 comic, h ^ 

>7.7Ty'- h^M^S-^AP{i/N-r NAP(in-u^;u^5^i9, H l <7) 

P ^ ^wl^ h > v;^ ^SOlti^^L. S2<7)P^^^.;i^h^>vX^502 
. N^^^t-^Vh^^'';^^^ 5 0 3^^':t>'i-^o 
[0 10 03 

co^^. m2<7)mmm-^Excpi:. h9yy^yry-vmmm-^AP<D^ 
Kcp 2 (iM^;6^n#i±$tL, m 1 <7)m#^iiy- kc pnd 2 tiiim 
[01013 

tfz. mK^mwrnmy - kcpnd2 te'-y M^-j'-^^^-vm^i^jsi^vB 
p [0] ^m^mi^zw^^^x^ m^Li h:^mii^o ^<Dmm.i hi>zx^^ 
h^y'')^^~i^mmmm.vBP [0] aM^mi<zu^)i^:d^±.ifhti. ttz^ :i<d 
mz. m2(DMmm-^Excpii. vyy:^yrr-vmmm-^AP(D^ib±.if)^ 
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[0 10 2] 

l^y hW:^')^-^~PmWMr^VBF [0] <OU^)V<D±^t:^i1rX. ^^T 

6 0 7{i> p^-v^wv h 9 >>>'>^^ 1 6 0 8 ^:t7i-^:^fp]tciiif^^^x. 

'g) yyt-rmyyt i a ^ < ^ ^ t {iBf ^ g-f ^ o 
[0 10 3] 

-e^om. 5tscm$ijf®iEii^ 1 5 o 3 (7)m2<Dmmmi^ 1702 t-?^^ ^BiiMBf 

t ^ i9 > ^ 2 p ^ -V h > V ^ 5 0 2 . N-f- ^> ;v h 9 > v ^ ^ 5 0 
3;6^':f7L. * T^c^ 1 COP-^^-^-^-.;!/ h ^ > ^ 5 0 1 /{i^^:t > Lx 0 2 <O^IJ^>® 
-^EXC P^. h -^^^^^T^- heWm^AP(7)3ATf)Bfr^lCJt'<TM^;^^r 
TP#:^-^^:T^ttimfiV S S tc-f-^ .h J: . ^1 <75mW¥fty- KCPND 2 

iiwmmmj±. v d d iif^- - ^ ^ tt. y ^ ^ _ i^mm^mK. hti^o 

[0 10 4] 

m±OJ:9t3, 2|s:||i&0Sm:tL{^. l^yhmnBL [n] . L [n] t: 

•y^^-^-vf -Bi^n. ^^T>7"i 6 0 7 (Dmi'ff^mti^miM-r^fzt^K^ :r° 

•7° ^ - vijjj^coi^ii^bio J: LK.if > ^ ^'ffl v ^ 5 0 0 <7)-9- X*i/jN ^ 
m^fcA^tc, yi?>\£yvm^Ar^^i^^ 5 0 0 2 <?)mffiH^ 2 <7)$IJfi^'ft-^E X 

[0 10 5] 

if^. 7°';-^-v-vll)|^^$ijf^i-^0i(7)p^-v^-.;L'b^>vx^ 5 0 1. ^ 

2<7)P-^^;t.;Uh^> v';^ ^502. N^-Y^-;Vh9>v;^^'503. iSX Z/^i? 
>e>^*ffl^^/N'v^5^ 5 0 O^MOS V y y ^ ^ xmi^ir ^ ^ X t). 

[0 10 6] 
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2 OP^^^WU h 9 > ^J' 5 0 2 . N^-v^;l^ h 9 > v;^ ^ 5 0 3 . i3XZf^° 
y M > ^''ffl^ ^/N- V ^ 5 0 0 =^;¥Mc7)M0 S h 9 > VTs ^ -Qmi^-f^ 

^ o 

[0 10 73 

tfz. ^HMff^t^tCiJV^T. ^ 1 <7)P^^:^;V h ^ >v;^^ 5 0 1 . ^2<7)P 
^ ^-^ h 7 > V ^502. N-f--v^-;Vh^>v;^:5'503. ^J: ?/'-}^° > t: > 
^*ffl^^r^^°>'^ 5 0 0{i. mm<7)M0S h ^ > -C^t^-T -1 <b ^ oltg-C^ 

[0 10 83 

■f-^^twi/MO S h y>i^;^^<Dm 1 <7) 7 0 6 ^ ct ^/P ^ -r ^wvMO S 

h ^ > V ^ COS 2 to •;:7 i 70 70^-^, P^-^^-^ ;UMO S h ^ > ^J' 

<Dm 2 <7) 7 0 7 rt<7) hyy 9 L. i^'ffl^ -v/N' V ^ 

5 0 00^5^- m2(Dmmm-^-ExcFiwmL. ^(dv-t.- vu^ 

yMW.^. UlcOP-f-^^Jl/h 9 > ^J'SOl. S2cOP^^^wl/h^ 
^ 5 0 2 . N^^^wl^ h ^ ^ 5 0 3C0 KP-r >t;^f^i--2>^^m: ^9, 

> 11 ^i/ffl^^/N-v^ 5 0 Oi:F^^r^-)l^h9yi^^^xm^LX. \s\^<r)Si]^ 
^n^^tiiX^^o 
[0 10 93 

t/^. ^IIW^.#J3^v>T. t: 5 0 0 Hi 7 tC^^-N 

•^-^'^WVMO S h ^ > ^<7)^ 1 <0't;a^;l^lli^7 0 6 ^ P^^^^)VMO Shy 
y ^ ^ (Dm 2 (D'y X. )]^^m.7 0 7. iSiO^N^-V^^HVIO S h9>vX^<7)|| 

3 <7) jc 7 0 8 <7) h 'j 7';i^'^7aL;vfIJt7 0 9 <0 9 N^^;t^;UMO S h 
9 > v;^ ^ (OS 3 (O 708l*l<Oh^>vy^^S7 -CS^I"^ ^tl^zXiQ. 

tf 5 0 0 ^ h >; y;!/":; ji;U|*l<ON^^^;w h yyVT^^X 
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[Olio] 
[0 111] 

cF<7)mm(ofziib(Dm^^isim^<D^t6^mm^nm'r:h z t i>^^xh^o 
[0112] 

t fz . ^%mm \z^h #*ftiE'it^« h f^sEi j^^s t ^ \m. l -c#^#:^ 

[0 113] 

EI 8 ti. ^I§H^<7)^ 3 (om.mm.\z. J: >i)##^|£'iS^ttt3i3tt-i» D R AM^tl 
-fuy^(r>V>{T^ym^-^7f^-tm'^mx^^o mstliSV^-C. SOOtiDRA 
M^t^rn-y^', 8 0 Ifi^l tfzlim2(Dmmfm^^iin^\f'y M.t7°';-^-Y 
- v«l±|§^^a. 802{i-t>>!,T> y^ij. 8 0 3 a 7° -5^ - >^ Hljf&^iJ. 8 
0 4 {i^^';-t:;i'Tl^'f rn y 8 0 5 (in f'n - ^T'^^o 
[0 114] 

^^Mff^i^tcioV^-C(i. W^<^^'^') -fe;^T yn ,y ^ 8 0 4 ^^f^D R 
AMIiigy'n y ^ 8 0 OrttcioV^-C. ^1 ^ fcJi^ 2 (7)||itff^Stci5lt'5) e y h 

^ ^ _ vmai&^^s 8 0 1 (i> ti-rnco ^■t';-t;wTi/-frny^8 

n-y 8 0 4 :rb(D\£y h#f7°V ^ - vPi^^-^N E Q ^fflv^T e -y hl^ty; 
ICISSU 7° >; ^ - i^mi'^^n o^t Ti^nltg DRAMvi^n 
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[0 1 1 5J 

m 9 {i . ^^m<7)m4(D mmmm j; ^ 4^2g#:ie'i«^s is 1 1 ^ d r a Matg 

[0 1 16] 

^nmBB:^^m3(Dmmf^mtm^j:^<Dli^ DRAM«rn 9 O OI^IC 
istt-S. If y M^yv^^-vmEEH^^gS 0 1. -t>';^T>-7°^iJ8 0 2. "7° 
';^-lr-v|alJ^^ij8 0 3. i5cti!/^^';-b;V'TV-r rn 8 O A(DWM.^^h^ 

o 

[0 1171 

2^^M?f^^J3i3v>T(i. 1t^<7)^^';-t;UTlx-r ^W-r^DRAMat^rn y 

9 0 oi*iti^v>-c. If -7 h#^7°';^^-v«im^^e8 0 i -en^ncT) 

p<^';-t;WTlx^rn -7^^ 8 0 4 OV>-f ia-e^b ^9 ^ 7i-o-fe>XT>7°^ij8 
<^|F&^t;'^^^t^^^Jtg'fi^«t^-fe>;^T>y8 0 2?iJ^¥^ftcaefi-r-i)C<!:;5^' 

[0 1181 

o 

[0 1191 

1 0 0 oi^ici3tt'2>. If M^-7°';^^-vmffii§^^S8 0 1 , ■t>>?.T>7' 
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^ij 8 0 2 . - vlUj^^iJ 8 0 3 > idXZf^^V -t)l^TU^ y'u y 8 0 4 

[0 12 0] 

^10 0 oi*itc^v^T. If -y hM7°>;^-v-vmi±i&^^«8 0 1 -e^a-e^ti 

<7)^^';-b;vTi/^rn 7^80 4 <D\^^-ffi^^—mv-$)^ . ij^^oy; vig 

mm^^mw: s o i ^ -7° >; ^ ^ - > nii^^ij 8 o 3 y; ^ -v - vmEcoiEii 

[0 12 1] 

mi i(i. ^§tm(7)m6<^mmmmi^'x^^mmim^w:i<^iin^DRAMm 
[0122] 

^^M?F:^ls75^^m 3 lb H 5 O mmfM tm^^^<Dli. DRA M^Hg r n y 1 
1 0 0l*IlC43tt'?>. If y M^'7°U^^-v«JEI&^^e8 0 1^ -t>XT>-7''^iJ 

802. -Z';^^ - viuj^^ij 8 0 3. iBxn^^')-t)]yru^ ru y ^ 8 0 4<7) 

[0 12 3] 

-^nmfm is v ^ t . ^-tv-t^i-Tv^^ ^ d r a umt^ y n 

1 1 0 0F«=IH:MV^T. If-;' M^"/'; ^ - v«JEII^^g 8 0 1 -^tL-e'tL 
<7)X^'; -t;VT y ^ 8 0 4 <7)v^-f tiTj^— jat?^ i9 > -^^^n-^jf-g 

0 5 iiF^J^-^o/i^lpjftwgefiL-Cv^^o ^tLtcJ:^). if y hliy V ^ ^ - vmjE 
<7)|§^M^^^^K^jl-^^?:(,^^< tf hj^7^U^^-v«JEII^^«8 0 1 iZ 

^^■t^ .1 1 ^^mtx-$) «9 . ^ icif h ^y; ^ - vSJE^ ^ •\' - via 
ji&^ij 8 0 3 tc^^f t;se« L/^m?i^@ei^i3 i o r 7° >; -v - v[iiie§^ij 8 0 3 \<zm^ 

[0 12 4] 
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[0 12 5] 

8 0 2 . 7°'; ^ - vHIf&^iJ 8 0 3. J: C/;^ ^ -b;WT P ^'n y S 0 4 <D 
I 0 1 2 6 1 

1 2 0 oi*itc^v>T. If y h#^-7°';^^-vKffii§^^S8 0 1 -ett-e^n 

(Dji^^) -tJl^rU^ yu y ^ 8 0 4 <7)v>-f tL;^^— ST'^) 19. :^^o^^ V ■fe;i'TW 
^ yu y ^ 8 0 4 ^$)J^-e^'>7"r^-^s^8 0 5 <h Wl^-t'2)^B^i;SES LTV^^o 

zmzx^^ e ^ -v - vmEE* -7°'; ^ - vmi^^ij 8 o 3 ti¥^f t^se 
^(7) t^a6 ^ ®m ^ nm-t ^^t ^^asm t^j:^o 

[0 12 7] 

^ o 

[HMOffi^T^mH^l 

im 1 ] ^mm<7)m 1 <DmmMmjz x ^^^mm^iM-mm^zisif^mmrti y 
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^idxififyhuy"')^^- V B p (DmwMm- y h ^Tn-fm^m 
[m 2 ] mi KT^ir \£ y Y u-f') -f- - vm±.^^m^ i so Aid a y^v; 

^■r-vmflE4^>-7°iii^i 0 b (D];f^umm.^7f^-rmnm 
[US] m 1 o mmfm j: ^ 4^2»#:iB'it^e «o y h la y ; ^ -v - v i&f^ 

[ m 4 1 ^mmw>2(n> mmfm ^^^^ ^mmimMm tc^stt^sim^rn-;/ 

i3 i O^'e -y h itT^'; -f- - v«EE V B P o€?igBe#gT> y h ^^-ril^EI 
[0 5] El 4 K7f:-t \£ y V m-y"') Vm±.%'^^^ 1 5 0 4 io J: Xl-f') 

^■Y-vmffi*°>yiiifi&4 0 5<7)rtgi5it^^^i-iii^iii 
[0 6] ^2 (ommm i<^x^ ^mmmMm:<D if y h n^^- i^mv^ 

[0 7] m i C/^ 2 cO^Mm^-effl f> tL>i> M o s h ^ > ^ <D^m 
[08] <^ ^ 3 OHMff^-^ J: ^ 4^^#:f E'lt^M tt -i* D R A MM 

[0 9] i^mmm 4 <7)mmmwjz x^^^mmmmmizioi^f;^D RAum 

[010] ^|f&0^O^5O||M?f^.^t3j;^#S#fS'|t^glci5lt'SDRAM 

[011] *i§0^ CO s 6 (Dmmmm j: ^ ^^i^ie'it^a n *5 ^ d r a m 

[012] ^f&0^O0 7O|li&m^t3j:^i}i^#:fB'|t^glC:fett^DRAM 
aHg-7'ny^(7)i/^r'!7 Mi^^^-rtl^0 

[013] — l^e^>^DR AM 1 3 0 0 (Dmi^^TF-rmt^y'^ y^m 

[014] 013 ^ZTjkirji^V -t)UTU^ y ^ 1 3 0 2 <^I1IE&0 

[01 5] '^M<7)^mmmmmKisif^mmy'\:3y^iBxzr\£y h«a-7^'; 
v«j± V B p (DmmMim- y h <Dm^m 

[016] 015 y hmy°')^^-i^'mj±^^m^l 5 0 4iSXZ/ 

y;^-v-v«flE>i^°>yifliig&i 5 0 5 (Di^mn^^TT^tm^m 
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[m 1 7 J HI 1 5 iZ7ji-r^tkmmmmn<^\Hum}^im'rm^m 
1 0 1 muy^ y ^ 

10 2 y^yvm-f'J'f-^- vmEEH^^g 

10 5 7° >; ^ ^ - vwi±yt° y -riiij^ 

N E Q 1^ -7 h y ; ^ ^ - V r?fl^ffi# ( m i <7)$ijf^'fi-^) 

VBP [0] ~VBP [n] e y 

2 0 0 > tf y vm^^^^i^ ^ 

20 1 m <7)P^-v:twV b ^>vX^ 1<7)7«^ -7 

2 0 2 0 2 <7) P ^ ^Wlx h 9 > (S2 <7)7;-f -y^) 

2 0 3 ^KDli^^^^jVh^yz^T.^ (m2<7)7.4 y^) 

2 0 4 ^/N'-iJ' (M^HIi^) 

2 0 5 /^'-y -7 T ^ ^ (^IJt^|lIS&) 

2 0 6 S3 (7)P-f-^^.;w h ^ > v;:^ ^ 3 co;^ -y ^) 

2 0 7 S2 <7)N^-\'^WW h ^ > v;^ ^ i^4<D7.^y^) 

VBPREF hm.y'')^^r-i^'mmn.f± 

V o u T If hia^' >; ^ - i^^unmj± 
PEN K -7 - r Mf-^ 

cPNDi ^KDM^m^y- y 
cpi ^2<7)mw¥«y-K 

AP. NAP. ACP h^>;?^-7Tr- h^^ff-^ 
4 0 1 m^JF.rn y ^ 

4 0 2 If y Ma ^ - V «£Ell^^m 

405 T'';^^ - vmJi'-K > -/nij^ 

5 0 0 >^°>tf >^*ffldr^/N°v^ 

50 1 S 1 <7)P^-v;t-.;1/ h ^ > v;^ ^ 1 ^ y f^) 
5 0 2 02<7)Pf^^^wl/ h9>v;^^ (^2<7)>?.-r y^) 
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5 0 3 N^-V^WP h (m2<D^^ y^) 

5 0 4 >r ^/N'-rJ' ($IJ^[lIjE&) 

5 0 5 /-^'-y 7 T-r >'/s"-^ (^Jf^PHIl^) 

E X c p m2 (Dumn^ 
CPND2 mi<^M^wmy~-v 
CP 2 m2<Dm^mmy~h^ 

7 0 1 ^- 

7 0 2 N-f-^;tw^MO Sfl^tt^istt'i) V-^ t fcti Kl^^T > 

7 0 3 p^^^■^)^MOsm^ll^^|'f^y-^tfz^t Ki^-r > 

7 0 4 N^^^wHVI0SfIittwi3tt>i>*^3>^i^ h 
7 0 5 P^r:twl/MO SliJ^tciott^^^S:^ >^ ^ h 

706 ^l<7)>t7jc 

707 ^2<7)H7j, 

7 0 8 ^3<7)'^a^;HIjt 

7 0 9 

710 r-hm^cm 

800. 900. 1000> 1100. 1200 D R AMUtg-^n iS' 

8 0 1 If y -7° >; f - ^ - V mffin^^g 

8 0 2 -b>y?.T>-7°5^iJ 

8 0 3 y; ^ ^ - V [ali^^ij 

8 0 4 p<^i;-b;i/T^-f .y iJ' 

8 0 5 u^-r=i-V 

1 3 0 0 — ^Sflt/>^DR AM 

13 0 1 'J-t;WTW^ 

1 3 0 2 :}i^V-t)VTU4 yu y -i^ 

1 3 0 3 m?i^rn y ^ 

1 3 0 4 n r>7=-r3-r 

1 3 0 5 ij^AT=i-V 

1 3 0 6 
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1 3 0 7 I /O^^y 7 T 

CLK m^'ay^m^ 

NRAS n-^T Kl^;^;^ h n--7'<f-^ 

NCAS ^ AT Klxx;^ h n-y'ff-^ 

NWE Yumm^ 

REF 9 ^Ix y v^aiJWS-^ 
RAD u^TYVT.m'^ 
CAD ti ^ AT YVT^m-^- 
WEN y^Y^^^-r)Vm^ 
SE Ti^-t;^n> hn-;Wf-^ 



D I 




DO X 
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VB P 
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